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(54) INPUT/OUTPUT BUFFER CIIRCUIT 

(57) Abstract: 

PURPOSE: To exclude a leakage current in an I/O 
buffer circuit for executing I/O operation to/from 
a device with a power supply voltage level higher 
than its own power supply voltage. 
CONSTITUTION: In the case of outputting an ' L' 
level signal to an I/O terminal 7/ an I/O control 
circuit 11 respectively impresses 1 H' level 
voltage and Vcc1 level voltage to the gate 
terminal of a PMOS P1 and the gate terminal of 
NMOS N02. Since the PMOS P1 is turned off and the 
NMOS N02 is turned on as the result of the voltage 
impression, an I/O terminal 7 goes to an ' U 
level. Simultaneously a PMOS P3 is turned on and 
the gate terminal of the PMOS P1 is raised up to 
the VCC1 level, so that the PMOS P1 is completely 
turned off and no leakage current flows. Even when 
an ' H' level signal is inputted to the I/O 
terminal 7, the PMOS P1 is completely turned off 
and a leakage pass from the terminal 7 to power 
supply Vcc1 through the PMOS P1 is interrupted. 
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1 

s9fE^-sp \z a v v ^)\> <omn & m ti-r & \z © & 
staffs i <Dnmmi£ t tz o «s©«^tc «s«&m^mm t 

&£3S2©y- K<t£«!iA. 

-**i»iBiBi u mmzmmmtsTiz 

NMWglS^x;!^^ ©mififiK&iabfcSg 1 
©PMOS h7>yA^t, 

— ^€rflfl!2^ l©PMOS h7>v J X^coy- h^iC 

1 ©^iHIC&i^U NS!coS«^x;i/Srm2CD«jll{cS 
*ftb;fcf§2©PMOS h7>vX^i. 
-3&£fiiif2!g 1 OPMOS h7>v 5 X^coy- hsg^tc 

ttttu i©/-k»cim*l, y-nB^ 

*(C»«!bfc»3fl)PMOS H7>^^t. 
— JSfcffliKSI 1 OPMOS t-7>v*X^®y- hSSf (C 
ttlftb. flaaB*l»IE»l©/-l«C*«b. y-hft^ 
fc*l©«*K*«L&llll©NMOS h7>yX^ 

—ss Kfisttb, y- hsgT£iifrt2Sfi2©y- 

Kl:SRUfcS2«5NMOS h5>^^i:, 

— JBSSMEfl.aSlfr^fcattU ftfJiai£i!&ieSIS2©NMO 

U y- h*^*Wl©«WC«ttbfcJB3©NMOS 

[111*912] *ioM&. mi©aaSSffiJ:Oi«^« 
JE©!fS2©®iiS<i:. JMMHFt. 9MBJ|?'v0fflft£fT 
3«^lC©*&Jftmte®ffi<hftO(ffi©^ICf2itfJfefg 1 

<Dmmmi££t£z>& 1 ©y - Ft. fl-sBss^atma* 

«&«JE<i:fc*»2©y- F<fc. naeii^tHA-r*® 
*f ©MlCjSbTlgJfcS&^mfc KliSl ©manm/it 
ftaK53©y- K£*«*.. 

V-XSr?:fc«fctf FW >««P*. ^n?tlMOSh 7 

— «8*S l ©*H»c«ttU NS©£«£x;n£Hi2© 
sancs^b^mi©PMos f>7>yx^t. 

— Jg£iffiie£5i©PMOS h7>yX?«y- hSgTlc: 
i©maiic^U. NS©S«^x;p<£^2©«iHc« 

iLfcS20PMOS F^vX^t. 

-S8£. ^fg|gl©PMOS h7>/X^®y- hJST- 
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KSMSU ffi^SrffJIB^l©y-KlcKSgL. y-FJg 
?&mti9V&i&T\Z&ffil,, NS!©S«^x;US:m2© 
miHlr^Lfem3©PMOS h7»'X3'«!: 1 

-^swian i ©PMosffli i (DmmmEEt&t&isT 
^ft^-SSUcSJ&U tttt£*gW?k:ttiftU. y-F 

^S:S3f2m3©y - FlCSS&b. NSH©£«r7X;U£ 
|g2©«^»C^L/fe^4©PMOS h7>yX^t, 
-SS£ffit2fll©PMOS h5>> J X^©y- FS8TK 

j&f&b. «ia£iwfasiii©y- fk&i&u y-FS^ 

y- h» : P*»BIB2©y - 
FlC«i^L,fe^2©NMOS h7>yX^t. 
-HSfflB^aWPKttlfcU «J«B*mE»2©NMO 
S h5>v f 7 > ^©«ifemamffi»C^MUT^^^-®»C 
&8Sb, y- h«^SrSfIf2m3©y-HlC^bfem3 
©NMOS b 7 >>> 7.2 Z.£$:&m£-rZtii 

Cii*^3] ^l©«2Ii. ^l©miHmffi«tOS5^« 
20 m(Dm2<Dmm£. JMMFF'MDtBajfcfT 
3«-&lC©*&%m&mJE<fc& K)i&<Dm-&lZ\m&& 1 

©SiEmEE<h^^mi©y- Ft. fl-SB^T^©^* 

m<4mffi<b&-&?fS2©y- Fi:. ittEJMMmc/W W 

^;i/©fi#*m7j-r -5Jt-&»c©*^«jmfi^ffi<t^ o fa 
©•^humb* i ©«««ffitft*JB 3 © y - f t * 

>v?X^©ffl<i: LfcJS^tC. 
J0 -SS&ffilBfSlWfifitKSMSb. NI!©S1S'y-x;P£Sg 
2©«iHfC^Ljt«l©PMOS h7VvX^t, 
— Sg£ftflBfl 1 ©PMOS H^>^X^©y- FiSTI' 
8HSb. tttt£ftflUft?ICttlftb. y- FJSFF£Sgl© 
SffilKSSlSb. N!H©*«'>XJ| 1 '**2©«*K:*«b 
fcf2«)PMOS H^>v*X;y-<t. 

— ««r«rism i ©pmos h^>v ? x^©^ i ©mastc 

b. y- Fi®^£:iffiBSf5 3©y - NI©S 
«^x;U€r®2©liaStr^b^m3©PMOS h7> 
^(7 yXi't, 

-S3«:WiS^l©PMOS h^>i^X^©y- h^»C 
flilffl*^tBmi©y- HC»»l/. y-hss^ 1 
S^l©@iHlcSggLfemi©NMOS h7>^X^ 

-«*^%m^»cs^b. y- h®^sr^2©y- hc 

»aitI2®NMOS h7>yX^i:. 
-igfcffJfHfl-a&Sg^-K. f&^S:WIBm2©NMOS 1-7 
>^X^©Slfim^«CS^bT^/5:^-S8tcSi^b, y 

- h^?£«rie^3©y- H{r^bfcm3©NMOs 

50 K7>> J X^<i:S:^-rsCtSr!|#®<!:-r^tii7JA'-y73' 
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<nms\z\mm& i (D^mmjzttzzm i ©/ - Kt. 
wiffi^aB^ tc p ^ u & m f * «•& »c 

v-xJaB^cfctf Ku-r >srf*, ^nfnMosh? 

^X^CQSgtbfcJf^l;:. 

a&SSH-tC&ffcbfcNPNA-f #-7 h7>vX^t, 
-**JBHO«*fc*«L.. i»*(»ENPNM#- 
^h^v'X^^-XiSmcg^b. y-hffiT&til 
mmi<DS- NSJODg«?x;i/£lfll<Dm 
Il:MUfcPMOS h7>-^^i:, 
-SSfcfl&iENPNA'f #-5 h^v'X^CD^-XSg^ 

flO/- KlC&il^bfcfgl ©NMOS l-7>yXi' 

h*fcSiKUfc^2 0NMOS h7>yX^t, 
-«&S9IB^«*^ JC^b. ffi«S:fitlfe^2 ©NMO 

b, y- h^*mi©«aS»CS5iBi!Ufcm3<C»NMOS 
h 5> > v X 9 1 £ £ Z. <h £ 4# IS 1. 1 & th *> A* v V y 

\mams\ fsinmrnt. ^SBsffiTt. ^scssT^o 

ffi?j€:fT 5 9 ftfl (Delete 

mft&iommmiziittz&Koy - Ft. 

<Z)tiit}$:?fvm&\Z<?>frWi 1 C0^iH®m<hte OflfiW^^ 
Kte&fl!!m&®ffii:&-5!fS2cD/ - Ft, naB«gT^ffi 

3 1/?^®^ X= •yrJ'JSH^fl. 

SBSsBHC&SSbfcN PN A-f h7>v > X^t, 
— *SJSl©«W=*l*U y- h-»^SrS5fSmiwy 
- KKigl&b. NMroSS^X^Sr^iraSilllCg^U 
fcgl 1 (DP MO S h7>vX^i, 
— ai&WIB^l OPMOS V?>iSX9<D'%lV>mM\Z 
«l8bT^ftV>-iiStC&$b, ftU«*tfff2NPNAW # 

-9 ^^x^ro^-xjsmc&iau y-h*§^£ 

H&feai 3 « / - FlC&fcb. NSCD»«'7X;i>£fgl<7) 
mMtC^Lfc:m2<DPMOS h7>vX^t, 
-iS£fl118BNPNA*-f #-7 h7>->'^?©^-^«f 
IC&lftb. fflSS^S^aJC^L. y~ h-J8^£lHlfB 
S3©y- KK&i^bitSglCDNMOS f-7>y^? 
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-j%zmmn&\z&8iL. y- hn&=?-$:iftm3&2(Ds - 
b. y- hss^£6iifesg3»y - Kic^bfem3«N 

MOS h7>y^?i. 

-Jg^ffilBN P N A-f # - y h 7 >v>X * - XJiH 1 

ic«^b, «i*ii£ttJ6«{£i;:«i*u y-hJi^sme 
jo &ts-rz>z\£&&mt-rz>t!At>rtvyTiEi?&. 

oWi&izco&mmntiLmfetti. <om(Dm^\zim^ i 

^<D<BlCJSUTS5«!«^«EEfc b< teHS 1 £>^iH«EE<h 

*0 >v?X^waBi:bfc«^tC. 

3 ©««lC*l*b. X'^WPS* 

flM ; FlC»«LfcNPNA*-r#-5 F7>yX^t. 
— 1 ©«iStCNS!©SS r >X^Sr^2(Dmj!ilC^ 
SSbfcSI 1 (DPMOS h7>^7^i:, 
— 3$£iiiJfEf& 1 ©PMOS b?>z?X9<Dy- h-SS^fC 

KDmiliUC&iiSgb. NMOS^r7x;U«:^2cDmi!S(CS 
SU:^2CDPMOS h^>^X*<!:. 

-sbsmibsi i ©pmos h7>-^^<tiy- hssmc 

,?0 »i^b> teSifcMIBJBl©,/- HKftttb. y-h«^ 
jHfca^bfc^3C0PMOS h7>y'X^t> 

-sffi^tstem i wpmos h^>^x^<o?g i ommz 

&Wil<X^f3.^--1l%\zmtiiL. fdJ«SrgtrlENPNA'-r# 
-9 h^>v'X^CO^-X^lcSi^b. y-hSSB 1 * 
W8Bm3<Dy- KtcSISb. NSfflSS^I^S^E© 
miH(C«iKbfem4 0PMOS h7>yX^i, 
-iffiSrSSfBN P N;H#- 7 h 7>v ? X^»'<-X®^ 
tcS^b. -SBSn«j8^k:*«b. y- h«f*IWB 
40 ai2<Z>/- KlC&iaU NS!<DS«r7X;U€:m2CDaiIi 
l:ft^Uc«5®PMOS h^>>'X^<!:-^S:g1tlEm 
lcOPMOSh7>yX^©y-hfflfC»«l,. «&» 

*^ts^i©/-Kicsfi!b. y- hsg^sr^i v>mm 
-^*g5ifi!m^tcg^b. y- «f^2©y- KtC 

«ilibfcm20NMOS h7>v ? X^t. 
-SBSWEnaBM^KftlKL. flfiSfflSrfllB^ 2 ONMO 
S h-7>v?X^CDS5ifi^ffi»C«^bT^75:^-^»cS 
gg. y- hSg^Sr^3<D/- KIC^b7t:m3CONMO 
50 S^7>VX?t, 



74520004 Sfcfr&ffiXSJ 



5 

y- big^£iffiESg3©y- KKgM8L*:Sf£4©NMO 

. S by >^X*<i:. 

fl!lJg£Sf5 4©NMOS h7> 

fc*»-iiic*t*u utrEy- bJ3i^£$g2©y- fk» 

*®L£Sf5 5©NMOS h7>^X?t, 

— «£ffiENPN by ^X^W^-XSiOHcS^U 

ffiMSfl-fiMH^cttiau y- b^B^^f£li^JE?^§l©y- 
b*^::^giB^Ufc3S6 ONMOS h7>->'X^il:tnc 
<h <b T <3 tB 7J A* y 7 r 08. 

m©ff2©®iH£, fl-gBig^t, fjEfl-aSiffi^ CA-f U 

taoi&c>®'£iztemmm&mj££tzz>& 1 ©y - Kt. 
MEA-SMS^C a r> i/ ^;U©{I^ * m tj-t -5 ic© 
iweib i (DmmnEEtfs. vm<Dm£iz\$&i&n&nj£ii 

&-5fg2©y - Kt. 

v-xssT*3«tt)f KK>»f&. ^-n?nMosh7 

L. y- bS^£ftlEff§2©y- b(;i&^L;t?ISl©N 
MOS h5>yX^t. 

— ^*®2©mi!llr«5^b. ft&S8£lfflEPMOS t-7> 

l. foi%*&i&mmzy- hif«Mei;i ©y - kk 

4#® t T £ l±S 73 A* <y y 7 @BS. 

je©*2©*»£. MEnawHFKA-f u 

&Offi©«£l::te«iSm&mffi<h3:.SSg 1 ©y- Ki. 
BfrEfl-SBJS^-K: a u^;u©fi#£ Wft-r -5*§-&k:©*. 

V-X^i5«fctf h*U-f>J8T£. fn^tlMOSh7 

NS!<Dg«?x;U£?fS 2 QttKICttlftUfcjB 1 OPMO 
S h^^Xi't, 

2 L. flil«3«:fl<ilB^l©PMOS 

h7>yX?ffly- hJSmcSHSU NSroM'?!^ 
&IB2 0ttflRK:«fltLfc3B2 0!>PMOS h7>^^ 
t, 

-*ft»E*2«)«W=««L. «MBSIWE»2©PM 

os H7>-^?oy- hMmctmu. y-hss&T* 



(4) #Si¥7 -6 6 7 1 0 

6 

iWE$f£i©PMos h7>^?®y- b$HM;:«^ 

L, NlC5M^i;^H2©iffit:SiltS3fflP 
MOS h7>^^i. 

MOS h7>->'X?t, 

-**wepmos h7>yx^©y- Mt?ettMi 

U «HB***«fcfc:««U y~ bSST£iliiE?S!2© 
PMOS h^>v ; X^©y- htt?t=lMLfcJ|:2 0N 
/0 MOSh7>yx^t. 

-st*iWE»i©y- Kicttitu ii*(»Ei2 0p 
mos K7>^^©y- bssmc&i^u y- bsss^ 

SrffiESg l©@i^fC»^Lfcm3©NMOS h 7 >x^ 
* t SrWT 3 C £ S»« <b T-5 Hi 2» A* y 7 r EIR. 

©«^ICttMESB 1 fflfliffit45S 1 ©y - H t. 
«rE^SB»^fcn<7i^;u©m^*ffi7jT*«'&»;:©* 
20 |»E*l<0«*«BEttt»3<ao«^k:tt«lft«tt«fiE4: 

^■5^2 ©y - b*<t. 

>vX^©^i:Lfc«^lC. 

— «*»2©«Wc»«u ttttfc^aw^fcifcttU 
Nffl©»«tf x;Pft|S2 ©Mt»CttttL.fc» 1 ©PMO 
S K7>^X^t, 

-SB*iWE»2©««K:*«b. ffcSHfcfflESB 1 ©PM 
OS h^>> f X^©y- h«7l=«ttU. y-ns-?* 
l»E*MB«*Ffc:»KU Nffl©*«£x;ws»2©** 

JO t:SSbfeS2£DPMOS H7>yX^t. 

U y- HiB^£ffiEai2©y- KlcflE!BfcUfc&l©N 
MOS h7>^t. 

-SB*WE»i<oy- hk:««l. ffitt&ffiEtll l ©p 
MOSh7>-/XJ'Oy- WfCtiL. y-bssB 1 
SrtffiB^l©mi!St3S«SLfem2©NMOS b5?>v>X 

1 0 ] StJ&JB 1 . 2. 3. 4. 5. 6, 7, 8 
9 E«©ffl7J Ay 7 r ®m-C$>-D T, 
40 ffiE*««H : K«18Lfc»«««fl&KfflS!S? : *. 

fit*.. 

WE»««««affl*^tt. 77 - HSrflHE^SBffi^tc: 
KS^E^2©millcei^LAcmi©-73[6]tt® 
7/- b'fcSifcmfttCTjy- K£itaEfl-g8 
JSmcteUfcLfclg 2 ©-TJftttiSMieSi^ <h * d 
i: * tttt t f 2. mtl A y 7 7 BIBS. 
CiSjftJS 1 1 ] stJRS 1 , 4. 7, 8 £fctt:9E®©liJ 
73A*y77*lHlSST$.oT. 

sttEngB^^©m7j €rff ^ -s-c * - y 

50 ;KI#<i:. frE^a8^^m73-r-5«^©U^U€:©I« 
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«m/ci>* wan* ^ziais. 

T3x-*fI#i£A#U AAL&HE-f *-:/JHI 
§tr-?Mi:«Eot, AWE* 1©/- Fill 2©/ 

- Kim 3 0)/- Hco*jE*iw»-raa*3> ha-;u 

MM1911 3] mi^maSi, ^8E*g^i. WBflll© 
tltffilii^n-SPMOS h7>yX^<hNMOS 
>i?X9T*mi&iStl&'r>rt-*±* NMOSh7>y 
Ts^t. PMOSh7>yX^(!:^L, 

y-xaf^^KH>s^, tn-enMosh7 

tSIBPMOSh7>yX^lt — SSSrSJB* 1 ©«Kt- 

g«-?x;H£S 1 (D«iKK»ttLTV>* 

MXHl 4 ] 1 . 2, 3, 4, 5. 6, 7, 

8, 9, 10, l l*fcHl2E«©lB*Ay7rlsIB 
i, A^JA^^r[5lgSi$:ffiA> 

>yx^oatimc> 

PMOS h7>yX^d:NMOS l> ^ >> ? X^T«lfiS$ 

SrtaB-r >a-^coa^«8^^»isu, y-h^&fft 

lemi^SMtcSaU^iNMOS K^>i/X^i. -as 
*WEJBlo««»c««U» ««B*WE-f >A-^OA 
**FK«ttU y- hMI^SWE-f >A-^<01H*« 

PMOS h 7 >5^X t SWT* ^ i: * *«tf *XIB 
[0 0 0 1 ] 

^Tfi#OAtH*JCfflV^nSAtB*A^7rlHl»^H 
Si©^-Cfi^(7)AtB^Sff -5 ^i^-e^^Affi^/N^y 
[0 0 0 2] 
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['&#:<D&m tircomaiSEE («*tf3. 3v> «to 
m^nmnE.\y^ (Mxtfsv) -cft^srAm^-ts 

y7 7H»iLm Act^H 1#if 4 - 3 2 9 0 2 
[0 0 0 3] 0 1 2\Z, Z<D&m¥-4-3 2 9 0 2 4^ 
[0 0 0 4] JWT, C©AlH/t!y7r0»»CO^rttW 
10 [0 0 0 5] J«T<BK9!Ttt, PMOS F^>^ 

(KT, rpMOSj tEt) SQPttl, 
NMOSh7>yX^S (BIT, TNMOSj tE 

"T) QNTSLRfltS, &*5, 4TOPMOSh7> 
y^m^NMOS F^>^X*CDgJteX>/\>XS 

[0 0 0 6] $T, C©AtB*A^7rIfiIfS*^tofll« 

MEEVc c l^A^ns. 7 7 

Ktt. AffiiJ^fTiffi^A-f XO»f^«aRVc c 2*« 
20 -^A^n^o Vcc 2H 3. 3 V<fc0iKV>ffiJBET<& 
0, fciAtf5 VT^UttlMfT*5A7 HP AD 
(CttttrsUftSKttPMOS QP3iNMOS Q 
N3tQN4t^e.i«Sn, PMOS 

t& & n ^ x;utt*f >^7i -x-rs^/w x offijf£© 

««EEVc c 2<OU^;U«ffi^»«LTVi*. P 
MOS QP 3©y- ha?i^7 HPADi<OHIC 

tt, y- httffi*tv cciic:, g«N^x;wa*v c c 2 

IC^ai/^PMOS QP2^ffA^?ntl^o — 
^ y-hSVccl:»«LfcNMOS QN5iX*A^ 

[0 0 0 7] -7?, Mf-mDou t iffiaett 
fbm^EN^A*-r*Am^3>hD-;HUKl^ttS* 
y-KNUl PMOS QPliNMOS QN1T 

»«*n*>f >A-^(DA*(c»tt^n, -r >a-^cq 

tHAtt. y»h«E*Vc c ll:*«LfcNMOS Q 
N2©-«»C*«Sn*. *&, CCDNMOS QN 2 

<&ffi«8tt, pmos qp 3©y- hsw^icftttsn 

[0 0 0 8] Sfc, PMOS QP30y-M8fi/t 
7HPADiOIBl:H y- hVEtfVc c 1 \z, 
N^7X;i/^Vc c 2 iCttttbfcPMOS QP 2 tflffiX 

[0 0 0 9] NMOS QN3^y- hfflfUVc c 1 
CftM^n, NMOS QN4(Dy-h®ffUtti^a 
> h d - l (DttiJjy - FN 2 K»tt3ftTV>*, 

[0 0 1 0] A^ffl1t3Bi«-r*[Hl8SiLT«, y- F*g 
f^Vc c 1 i:ft«LfcNM0SQN5O-38i:/^7 F 
50 PAD*««Sn. ffi«BttA*Ay7r!iI!»2^»IKa 
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[OOlllKT, C<D\mJ]rty7 7\Bl$&<Dmmz~D 

[0012] £-f> &Jv*vy 7 ti,Tmft?z>m&\z 

[0 0 13] US, /Vy HPADtC" H" U-^;i/^m^ 
-T^«-&. Affl*3> Hp-;He]R1 JCctoT, / - H 
nicvcc i ;-KN2 (cgnd 

m^snso cntccto, pmos qp3£nmos 

QN 4(0^- Mite, GND WOWWImZtlZO) 
X% PMOS QP38*>U, NMOS QN4lit 

[0 0 14] — Ay HPADC" L" UUl&mtl 
N 1 l:GNDl/^J^ J - HN 2 tCV c c 1 U"*;Urt* 

m^j^n^o cntCct o , pmos qp 3 a>y- he 

14, Vccl-Vtn^, NMOS QN4cDy-htC 
14, Vcc lI/^tt$n^)o &*3, Vtn^NM 
OS QN2<&L#^ffi«JBET&£. LfcrtH^ PMO 
S QP3H*7b, NMOS QN 4 te:* >T^><0 
~C\ AyHPADte" L" !/^;i^fc£o 
[0 0 15] ST, CCT, PMOS QP 3<£>y- H 

\z$imznz>mj£iz. vcctttft<, vcci-vt 

Sr^fC^^S^r-Sfc*^, NMOS QN2<DU£l> 
M®/£«r/hS<T^^, &£>V^4, PMOS Q P 3 

[0 0 161*1:, CG)Affl*Ay^7lHlBS^A*Ay 

[0 0 17] dC0«-&fC«, AHi*3> hP-;HElBSl 
ICcfcoT. y-KNl<hN2l:GNDl/^;i/^ffi*Sn 

[0018] Ay KPADI:" L " U^AASn^ 
PMOS QP 3<^y- K^EEte, Vccl-V 
tntc^oT430, 5fcg<£:/PlrA±<£>X^C£oT, 
PMOS Q P 3 \$7c'£:lZ7t'y LTl^o NMO 
S QN4C0y- hlffifiGND l/^;U:ftoTl^0 
T> NMOS QN4^7LT^^)o bfc^oT, ffi 
* ffi * 14 A < e - y > X ttffi i: & * a 

[0 0 19] ^l/T, Ay HPADi^AASnft" 
L" U^MCfcO, AAA7 7 7lElB2(?)NMOS Q 
N 5 &mV1t&<DS - HN 31C&4, GNDU^Et) 
<5o Ctl*aftTA*Ay77lBl»2»4. GND©" 
L" U^)U&^y7ftmzAJl?r--?m^D i ntlT 

[0 0 2 0] — /I7HPADC" H M U^;i/^A^ 

snf;i&, ^o>u^;ua<, vcci+| vtpl^s 
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^LT, PMOS QP 3£>y- MC.£fc>3o Lfcri* 
^, PMOS QP 3 t4^±tC^-^T^>o .fcoT, Ay 
HP AD*^ 6 PMOS Q P 3 $^LT, mfflgVc c 1 

^ssnsu -i7/iA^3iBran^, ^-©br, pmos 

QP3 0y-Hfi^, QPltQNlA^ftSOA 
-^Wffl^ifiVc c 1 ct0iS< NMOS Q 

N2tCctoT, »ntsnTir^oT?raHf4±i;ttVio * 

ft. NMOS QN4(Oy- HS/E&4GND l/^UCfc 
oT)/^(DT, NMOS QN4lit7t^). 

PMOS QP3tQP2(DSfitfel>N'?x;i/ 
SftJgVc c 2£»«^T^*<DT, /1y KPADCS 
BVc c 2 «kR«tt©i^AALTt) HW>iN«) 

[0 0 2 1 ] fit, Ay KPAD^e" H" U^UUrt* 
At>2tl2>t. NMOS QN5$Il^©;-HN 
3tC*4, Vccl-Vtn5KWet)§, fzfzi^. 
VtnSttNMOS QN50l^^liET$)^o CI 
J0 n*SJtTA*Ay7riai8 2»4, V c c 1 <D ft H" U 

^;i/£^y yrtaucfcirt^o b^b, £<£>BS. a*a* 

y :7t0R 2 ©ffl©<a^>A-^<£P MOSCOW- M: 
BVcclTBft<, Vccl-Vtn5^W£fc 

[0 0 2 2 ] 

Bfl¥ 4-329024 #4i«E*©AUAA 777 BR 
T14, S-rm 1 fcAy HP ADOI/^M" L M (Dm. 
ffi^a?CDPMOS QP30U — PMtfo&ffi <fztf>\Z. 
30 NMOS QN 2(DL^MmJ££/h£<T£>7^ 

1^4, PMOS QP 3©b*^Mffi©»»l*** 
<T*:7PiiX±<DX**T*#Ka**ofc. A 

* a* 777 gdr 2\z x ) —9 mffifimtk LT^fco 

[0 0 2 3]^CT, *5BW4. S#^mi^«EE^0Bi 
Vi«iS«ffi U ^ £ A Hi ^ f ^ 5 s AW X & co ffQ 7? 

« ^ & A tB ^ f ^» d £ © # ^ A fcti +i a* y y 7 [eJ g# t? $> 

oT, yp-trxxs^iiin-r^c<i:^< y 

l^b^Affi^A^v^rlHlSS^^r^CliiSrBW^-r 

-So 

^ [0 0 2 4] ^fc, *%^t4, a#<0«8MftE«fc0SS^ 
«MEl/^^Tffll»«:Alll*f5f/WXi(OBTffl 
#€rAffi*-r*C ta)"C#*Aai*A*y 7rlaIIST?*o 
T, J:01B!ffiftyp-feX±<DX*'rU-^«8K4»l»"r 

^> c (h^T^-s Ata*/^ y y 7 mm*m&-? z> c <t a 

[0 0 2 5] 

[gig£»ft-t£fc#(£^g:] flatsaw^^fc*^* 

^^t4, 0 2JC^Tcfc-5tC \B}&ftm<Dmn 

^AHl*nAtfiMf7i, &SKi§lffl^f 12 
50 X\titl1&T7frZ<Dm^*\1l-?Z>Xl)nyy7m 
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'Bl Ot, SSl<0««EVc c 1 TK»*nS 2 A^NA 
ND 3 t2A*NOR4 i'f >9*-9 5 ^ «B>»J5££tt£ 

- Ata*3>ha-;HHlBi 1£, ^l^SifiVc cit 
Affi^iffi^ 7<&KUCIf A£ng«£?g2<7)maiVc c 2 
i:»»Lfc!6l©PMOS PU, -5g£fttJiEf§l tf> 
P MO S P 1 <DV- b^=f- KHB»*WEAHU*3 > h n 
-;HHES1 l(O2A^NAND3 0)ttS^fi:y-SS 

^ £fg i <b««v c c i K^n-enflUKL&s i ©nm 
OS NO let. -ag^safefg iopmos P1<7)Y 

ivcci jcskn <yx.)i&m 2 <z>®aav c c 2 ic^n 
^n»«ifca2<oPMos P2t, — ss^jgiftms 

2A*NOR4©lH*« : Fi:«*l/fc*2©NMOS 
N0 2t, — S»H*«H5AtU*3Bf : 7fCflai»*«MB»2a) 

nmo s n 0 2 tcy- hJB^sas 1 co^aiv ccic^- 

n^n»«bfcS53(ONMOSN0 3(!:, MtC — 
i»EAtHA3>hn«JI/@Bl 1 CO 2 A^NAND 3 <D 

la**^ tflasiBstMajBi ©pmos p 1 ©y- 

h tUBAHl*!? 7 2 <£>S«gV c 

c 2 lC&ggL#:m3CQPMOS P 3 t&ffitttiiJlrt 

y[B\mi3lZ. tSblZ. -«g€r«rf5Affi*«T7JCfB«8 
£PMOS P5tNMOS N0 5^6ftM>^- 

^©A^ja^^y- h^mi^tiasvc c 1 Kttttufc 

S40NMOS N04^, -KIl^llVccl 
/ti4(DPMOS P 4 t.*<§t$\tlrtyy TM$& 1 0 

SfrfJSPLfcAHl^Ay 7r0K**«-r*. 
[0 0 2 7] 

t2Am^s^7^ M l" u^hc^o* sgiomaivc 

c 1 tAU»» : P7<JDnB^#A*n*«*IIS2<0««V 
c c 2 tCSMSLfc^ 1 CD PMOS PI ^^^-r^^F. 
-«^iffi2Am^^> hD-;HsM»l 1«2A*NAN 

D3<^m*a8^tcflfias^tfffE»i<DPMos p icy 

- Kfflfcy- hflH^ftittBAm**!^ 7JC»tE*»2 
omMVc c 2 lC&iKL*:!g3tf)PMOS P3^t> 
ir&O* PMOS Ploy-hSf^Vccltfitt 

fot, :/nir*-t0>x**JS-rcfcfe<. PM 
OS Pi £5££:t;:;*-:7-tr££<E>"C\ ^2IV c c l 
Affl*» : f7's©U-^ttaE&B6<Ct*«'C#*. * 
fc, PMOS P 3©*«tt»2©«aaVc c 2 1:118*8 

it^5©t, mioPMos pi©y-mwv 
c c 2 oTfeiHA-r zx^n^d^fi^^o r 

ntc^o, i#coKf^-r^®agm/£ (v c c n ^oss 

(Vcc2) TMt^r/HXdi^O^ 
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[0 0 2 8] mfSAai*«g^ 7\Z n H" l^Urt* 

A^SttfcPf, ^4<DPMOS P4**KB3ftTt^& 
l/i<h> PMOS P5<hNMOS. N05*^ft^'f > 
A*- 9 V>\f}$&=f-<Dl"<)ViflV ccl-Vt nSSTL 

*;£y- MCgtt&3§4£>PMOS P4fCctoT, ffy 
E>f>;t-^©A*af©KWVcc 1 ST^7 
*y72tl*o $£ot, PMOS P5£NMOS NO 

[0 0 2 9] 

[0 0 3 0] *T. mi\Z, *J«6«^«*AUl»Ay 

[0 0 3 1 ] B*. 1 0 0 0^**M«^««AtH*A 
!y7rliIli*flAfc*»#»«EIIIWC*0, 20 0 
0 tt¥*#Aftl9BttB 1 0 0 0 t©«-CAlB**ff 3 
ftfiO*»ft:*«tlHl8ST*^o ¥tMMMD0Kl 0 0 0 
£0 tt, tllEV c c 1 T?»fe-r*ifcS[Hlg&gB 2 0 0 t, 
^3HUg§HP2 0 0*««i©¥»<*:«*lHlBS2 0 0 0 <h<Z)|H 
©«#<DAm^^fflV^aSt©Aai*/\*^^r[Hl8Sl 0 
0*«*TH*. ¥^*«[U8&Sa 2 0 0 0 

tt, Vc c l<t0iBV>«aS«ffiVc c 2T»ff-r*»K 
¥aS»*ffl[eJ8& 1 0 0 OOAUft/'W^T'iaiS 

ioo ten, maimmv cci, tsiEv c 
c i tmmnfev c c 2 atflw&sn*. iiiev c c 

cc2H Vc c 1 «k9JKV»*ME. fei:^«5V^> 
3. 3VT&£ 0 

[0 0 3 2] ¥*#ftiHll 0 0 0«, ABM7 7 
T®S&1 0 0^0" H (High) " U^)^mf£V c 
c 1 t)K«Vc c 2, " L (Low) " l/^WGN 
D^^tBAL, AtB^A^y^rlHlgSl 0 Of H" 
l/^;^SEVcc2, " L" U^;i^GNDCD{i#£: 
A^jf^o ^^TT\ TGNDJ te^>K«JE 

[0 0 3 3] RT, Attl^A-y^rlelKl 0 0 <Z)PWC 

^ [0034] xmtirtvyym&oimi <nm&w 

[0 0 3 5] B2K, *JB1 AU* Ay T7 

[0 0 3 6] B2(C^LfcAm*/N*y ^rSBStCtt, M 
j£bfcJ:3JC, ^il®JEEVc cli, Vc c l«fct3»^ 
iiiiEV c c 2^4A5n«, 

[0 0 3 7] $T, B^T^cfc^JC, *^l^lSfiWtC^ 
-5AIB*A7 7 70BH nSBc0fi^^AI±i^1-^Am 
^^T7<h. »i«8«gfflif 12i, AUiMf 7 
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fflgfj^nS 2 ASNAND 3 £ 2 A^NOR 4 i-f >A 

[0 0 3 8] ffl*@Bl 3tt> il^ilVc c 

1 tAtti^ig^ 7COHt::if A$nNS0lfi^XMi 
2<DnmVc c 2K««LfciBlG>PMOS Pit, 

-iffl^satssi (dpmos p i coy- ha^jcffiffl* 

*HBAtH*:3> hn-JUBHH 1 <Z>2 A2/NAND 3 CO 

maamcy- NST$rm i <aeasv c c 1 fc**l-6ft 

IglKUfc^lCONMOS NO It, — SS£lfflfB3ll CO 

pmos p bm¥izitM*mK*>mi3m=F-7 

\zf- h«^^^i<o«iSVc c l ^*«N^x;u*SB 
2©iIVc c 2 K*ft^n««LfcJB2©PMOS 

3>hn-;P0Bl l ©2 ArtNORIBIMOttlrtiS^ 
i:««LftS2(J!)NMOS N02t, — aaSrflttlBAUJ 
*«BT7K«SB*tMBIB2©NMOS NO 2 (Office 

y- hffl^^m i coaaiv c c i i:tn-6ft*»Lfcti 

3 0DNMOS N03t, ^SBSrfiJfcIAttj^ 3 >hD- 
;HhIS& 1 1<0 2 A#NAND3(&Hia*^lCffi*B*flMB 
SgKOPMOS P icoy- hSH^y- mHPfclttfB 
Affi*«^7(cg&N^x;i/£!g2<omMVc c 2\Zt 

n?n»Kit»3©PMos' p 3 t*6««Sht 

[0 0 3 9] jfefc, MMUHlMMtTl 2tt, T S - 
Kftl»BAffl**^ 7«C*V- H*«20«iVc c 2 

K) Dli. 77- H V- KMMB 

Am*^7(cS3Kb/tS2<0— (Act 

[0 0 4 0] £fc, ArtlUKlOtt. — jffi^rffllfEAtB^ 
MHP7 fclffls3B«:PMOS P5<hNMOS N0 5^«b 

fts-r >n-?<n\ii^\z?- hsbt** i conaiv 
c c i K^n^n»«L,fcas4<&NMos no 4 

1 V>mmv c c 1 tffiffl«r«JE'f >A-^©A 
*>£S^tcy- h«^£Mi2-f WN'-^cottJ^SgTlcSS 
n*x;w** 1 comasv c c 1 ic*n-« r n*«ixfc»4 

CO PMOS P 4&<SAj'VmJ&2ftZ>o 
[0 0 4 1 ] ft 45, #PMOS*J:^NMO SCOSJB, 

[0 0 4 21OT, *Sl^»Wl:iSAHi»A-y77 

[0 0 4 3] *r. AtBA/t^77DK«ctUA/ty7r 

[0 0 4 4] sr. Atb*;S^7fC" H" U^UftlHa 
TS*§£\ HU-*Ufc»aiHlBS8S2 0 0H 
^Di*f *.-^>MI*»EN*:" H" l^UHC-fSo ^CO 
ttJK. XU*3>ho-;HB»l ll:«toT, 2A*N 
AND 3 (h2A^NOR4Wtti^WGNDI/^;K: 
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ftSo LfcftUr*. m*E»l 3»C*5^T, PMOSP1 
tNMOS NO 2<Oy- hffl^JCfSGNDU^WBl 
ftJ^nSODT, PMOS P1B*>1, NMOS N 
0 2B*7t4. £©18*, Affl*« J P7tt" H" 
JHCftSo ft 45. dCO®, PMOS P2tP3IW7 
« Si t ft £ co T Bb fls I c ffi H ffi T » S o 
[0 0 4 5] *K, Affi^ffl^7(C" L" U^;U^ffi^7 
H9lElBffi2 0 0tt« x-^fs^D^" L" 

70 So ^<o*§^ AHi*3> hn-;nsMU ncioT, 

2 A^NAND 3 t 2 A* NOR 4©fflft«WVc c 
lU^UKftSo Lfctft*. ffi^lHlSSl 3COPMOSP 

icoy- nn^ictt, " h" u^;ua*BJfln3n. nmo 

S NO 2 coy- hSfCBVc c 1 l"OV#&toi£tl 
So £CO*£JH:, PMOS Pltt*7L NMOS N 

So l^^ftCPMOS P3^t>l, PMOS PICO 
y- hSB-y-tt, Vccl^HT'iffTSOT, pm 
OS P 1 \Z$Z£\Z*yhUZ>o LfcflU^ 
W a*©0ttCD<t3IC, U NMO 
S N0 1©L#^lSES/hS<t«i:^ PMOS 
P l<OL^^MmJ£co*fi*fffl^^:^<-rs^c0 7 p Dir 
Z±COI^£TS&grt*ftV>o ft45, CCOKS, PMOS 
P2tt*7ttfflT»0, »ff*C*H«Tf»*. 
[0 0 4 6] fc\Z, AIB^y77lll!»^A777 

[0 0 4 7] »31IhI8&BS2 0 OB, -f*-^ 

;m#ENSr" l" i/^;n:ts. Stalls** Atti^n 

>hd-;H3Hl 1 iCtot, 2 A2JNAND 3cOffi?J 
S^iVcc 1I/^JH:&0, 2 A^NOR 4cOffi^ffl 
TBGNDU^KCftSo 

[0 0 4 8] Affl*fflf 7 1:" L" l/^WA*Sn4 
«£\ tti^JlHjgSl PMOSPSOiS^lUo 
T, PMOS Pl<oy-h»?BVcclU^H:ft 
0. PMOS PlB^4l:*7t5. Sfc. NMOS 

N 0 2 COy- h«^BGNDU^JW:iftoTl>S<0 
T, NMOS N02tt*7Lt^, Lfc*Uf», tti^ 
[5Jg&l 3©ttiABA« >fcf-^>Xtft!fitftSo 

[0 0 4 9] Am^«^7fC" H" U^>/U^A*J 

40 $n^S&, m*lel»l 3 TB, Wl/^WVc c 1 
+ I V t p | *CDU^^*>tftSPM 
OS P 2 ^LTPMOS P 1 coy- hSB^KH&b 
So VtpBPMOS P 2 COL^^MSEET 

$>So cniCctO, PMOS PlB^±l:t7l, A 
Mf7^bPMOS P 1 ^Lt, magVc c 1 

'M&y-*A<xa<iBWsn* 0 ft45, c:co(s, pmos 

Ploy-Htt*<, 2A*NAND30ffi^ifiV 
c c 1 cfc0K<ftS^, NMOS NO ICioTM 
SnT^SOTWBtt^Uft^. NMOS NO 

5^ 2<Oy- hMBGNDl/^jraO, NMOS NO 
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XttlRtftoT^*. PMOS PI. P2, P 

- 3 0)SST»SN^x;WS:«»Vc c 2JC»l8bT^i^ 

od-c, Atu^ss^ 7 icmaiv c c 2 tmm&omntfA 

[0 0 5 0] A*[el& 1 0 Tte> Affi^Sf 7 

6" H" U^MUASWt, NMOS N0 4(CJ: 
oT, PMOS P5£NMOS N 0 5 *^fllJ5£S*T. 
^ ^-^©XiMfCDU^V c c 1 - V t n4 
*"T?-h#i"*. ^CT, Vtn4ttNMOS NO 40 

L#^««ffi-e*«. £n*aw-c, pmos P5t 
nmos no 5a*s*j«sn*-f >A*-^com*aiT 
u^a*" l" u**;ncT*«9, -f >a-^6©" h" 
i/^^iHA^y^rtawceaianft. pmo 

S P5tNMOS N 0 5*>&«JBESftS>f >K-9 
CDffi^aS^ 1"<)V*?- h*^ tC§tt£PMOS P4 
©fiB^JCJcoT* PMOS PStNMOS NO 5^ 
S#tfifc$n*-f WN'-^CDASffl^^^^Vc c 1 
*T±#U PMOS P 5tt$5£K:*:7"r*. Lfc^ 
^ PMOS P5(hNMOSN0 5^f)I^n§^ 

[0 0 5 1 ] *fC, Affirt«HP7*>5 M L" U*UU*«A 
JlZtlZt. A^JlHlSSl OTH NMOS N0 4(Cct 
oT> PMOS P5tNMOS NO 5 *E>#tfi£ £ tl 

^>o cn£SttT\ PMOSP5tNMOS NO 5^ 

[0 0 5 2] »m«5i8ffl«a*^l 2tf>^<*- 

KD 1<£>#V- H^SSVc c 2 JC*«L/TViS(DT. 
AtB^S^7{cm^Vc c 2 t|51«fir©fi^^A*UT 

[0 0 5 3] E*±<DJ;5tc, *!Bl*tlS«lt«*Am* 

<, s^^aaiam (vc c i) &o&^mMmEE cv 

c c 2) U^;UT«#ftAffi*T**ll£Affirt*fT'5 
d h<DT& 2> C MO S 9<4 Zf<D Atti^/N* y 7 7 EslSSSrtt 

[0 0 5 4] J£TF* AffiAA7 ^tIhISSI 0 0GD3!2£) 

[0 0 5 5] *»2**«k:«*AlH*Ay 
tt, 5fe{C^Lfc^l*^J(C«^>Am^/N # ^^TleI^ 

[0 0 5 6] 03i:, *w,2%mm\z%z>xmt)nyy 

rlsIBSoAai*3>hn-;H5iBSl 1 <hffi*/lHlB§l 3 (D 
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[0 0 5 7] StkT £<£5tC, *^2^Jg0»JT^, AM 

T#}0fc£n* o tH*EH»13tt, Sl^lIVc 

c 1 tAffl*^ 7<DWZ& AatlNSc^SS^X^S: 
^2CD^aiVc c 2l:^bfe^l^)PMOS Pit 
3!6<Z)PMOS P6t, -ffl^ift!2^1©PMOS 

p i coy- hSM^ttaiteme-r 8 ^m^f 
tcy- hss^** i co«aav cci »c*n-en»ttufc 

/0 Sl^NMOS NO It, -ffl^ME^l^PMOS 

p i <z>y- fctt»*iMBAffiasfrF 7 tcy- h 

jgf^l (DtfiVc c 1 H*«N^7X;^Sr»2<0«j|g 
Vc c 2^-tn-€ r n*«L/&fB2(OPMOS P 2 t, 

tC»8fcU&*2<0NMOS N0 2£, — «*WteAffi 
*fflT-7tCffi^^^ffim2 0NMOS NO 2 ley- h 
58^**6 ©PMOS P 6 coy- hiafchf-^fi^ 
D K *tl?n&Wi L 3 CD N M O S N0 3t, — » 
*j»ia>f >n-9 8 cota^«Ttcfl!lffl^StIfB^ 10PM 

» os p i(7)y-hffl^Jcy-hfflT^sfifBAm^»^ 
7(cs«N^x;u£m2£>®ai(Vc c 2tc^n-€ r n«» 

Lfcfg 3(0 PMOS P 3 i*^ilSSft«. 
[0 0 5 8] J£TF* *»2*««£«*tB*EH»l 3<D 

[0 0 5 9] £-f, AffiA/^y7rlHllS^HlAA7 7 7 

[0 0 6 0] Affi*af7 K" H" v"^srttj*-r*» 

EN$" H " U^UCf*. ^<DmM. PMOS PI 
30 tPMOS P 6<£>y- hM^^ttGNDU^U^aiJP 
$n§0)T, PMOS PltPMOS P6«t>T 
£ Q NMOS N0 2B*>t^NMOSN0 

3«^^i"^>o AU*if7tt" H" 

\ZUZ>o tl&o Z<D&. PMOS P2tP3B*7« 

[0 0 6 1 ] -Z*f, AtB^ffi^7{r M L" U^;U$rm^ 

-rs«-&, ^-^m-^D^" h" -f 

;KI^ENSr M H" U^l/^-TS. ^O^S:, NMOS 
NO 2 <h N 0 3©y- hffiT-iCteV c c 1 
40 JJD^n^OT, NMOS N0 2tN0 3Bt>t^)c 
PMOS Plll*>t*^ PMOS P6te 
*7?Z> 0 dCDSg^, AB*if7tt" L" Wl\ZU 
2> 0 Z.<D®k, PMOS P 2 Kf^fC^ 

[0 0 6 2] Affi*Aiy7r[sIK^A*A*^7 7 

y;KI-^EN$:" L" b-^JUlC-r^o ^©ijg^, OA* 

scDm^jjffif «V c c 1 
[0 0 6 3] Am*«B^7ic" l" u^A^^ns 

5(? PMOS P 3<D®^{Ci:oT, PMOS PI 
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* ©y- M8f BV c c i i/^;n:ft 0 » PMOS PI 
tettttVt*. £fz* NMOS N0 2^y-h« 
..ffiGNDl/^HC&oTV^OT, NMOS NO 2 

ttt7i/t^§. Lfcaftt^. a^^w < >tr-^>A 

[0 0 6 4] AffiMf 7i:" h" i^<;i^A* 
Sn*»&, f(Dl/^WVc c 1 + I V t p I 

PMOS P 1 <D*f- KSg^fcHSfc*. CdT, Vtp 
tePMOS P2©l/*^Ilfl£'Cft5, Lfc*H>, P 
MOS Pltt^lC*7LT^S. J:oT> AttJ^* 
f7*^PMOS P6, Pl^lt> tiSVccl 
^<0U-^X*<iBWSftS. PMOS PI 

<>A-^^ievc c i ctoss 

NMOS NO 1 KckoT#8l2nTV>5<E> 
TWIBft^. NMOS NO20y-ht<4liG 

NDl/^T»D, NMOS N0 2tt*7LTH*. 

PMOS PI, P2, P30SSt^§N^X 
J^ligVcc 2l:^LT^§^)T, Affi*;38T7tC 

[0 0 6 5] JL^±Oct^tr, *^2^Sfi^JtCJ:oTt>, 
:/D*Xl8*itiirr*£ifc<, (V 
c c 1) «fcOi«^«««ffi (Vc c 2) 

TtSCMOS^-f y^AtB^^N^y^rlHl^^^^-r^ 

[0 0 6 6] J£TF, Afcb^jAy^rlHl^l 0 0CD|g3(Z) 

[0 0 6 7] *S3SIJfiCTtC»SAm*A*^^7lHl8S 

fc, ftK^LfcSgi*M#Jic«5Affi#A>y yy\Bim 

Am*3> hn-;nHii»i i chm^iHiK i 

[0 0 6 8] @4H, *»3*Jfi«Jr«SAHl*A^^ 
7 0BB<OAtH*a>hD-;HHlKl 1 tmJjtsl&l 30 

[0 0 6 9] HST*«fc3K:. *JB3*««Ttt. AfcB 
*3>hD-JH5rKl Itt, -f EN £5* - 

^«#D&stt»i©«»vc c inij$n§2A^ 
nand 9 t^-^Mi-stENSrKe-r*^ >a-* 
s (hiosi^^n^o ffi^imgsi3«, minm 

fiVccl tAHJ*«B : P7©m^#ASnNffloa«'? 
x;nfe»2<z>«»Vc c 2l:a«LfcSiOPMOS 

P 1 i^6(DPMOS P 6 fc % -$S£l|fJfBfglCDPMO 
S P 1 oy- hffi^lCf&*8£i!ftiE< >A-* 8 CDffi* 

aimcy- h«B^*fi! i <z>«asv c c i \z*n^n&tft 

litSia)NMOS NO It. -Hft&mZ&KOPM 

os pi coy- »c«i»*fliKAuaarF 7 icy 



(10) 4#BB¥7-6 6 7 1 0 

18 

- h*§T£mi<E>miHVc c 1 lc*fiNCx;u£g§2<7) 
ttaSVc c 2Cfnfn^LfcS2(OPMOS P 2 

ENK«ttLfc*2 0)NMOS N02t. -Sg€:ffifS 
Am*3B"F7tCffiaSS«Jia*2(DNMOS NO 2 <0ffi 
«tcy- HH^*tOIB2 A^JNAND 9(DffiMfi: P 

mos . P6a)y-h»^c^nfn»(SL^30)N 

MOS N0 3W^«fiESns. 
[0 0 7 0] ETF, *^3*SfiCTlc^^>a3^lElgS(Dl(if^ 

[0 0 7 1 ] AtHAAv7rEIII*«, B*Ay7 

[0 0 7 2] Attl*i8f7{:" H" U"<;ustti;&-r*» 

tC'T'So *-0>JI6*. -f>A*-*8 t2AANAND90 
Ifift^GNDl/^CftS. L&*>H>, PMOS 
PI, P6<hNMOS N 0 3 ODy- hiffi^tC^GND 

i^;u^jtjn£n£<£T, pmos pi, P6Ut> 

U NMOS N0 3fit7n. AttJ** 
20 T 7 te" H" l^;HC&<5o CCDgS, PMOS P2te 

[0 0 7 3] AW^J«^7fC M L" U^^Srtti^ 

;H9EN* W H" U^iHCf*. -t<0j|8** 2AAN 
AND9(^ai*WVc c 1 l/^;H:^§o Lfcrt* 
PMOS P6, NMOSN02, N03^y-h 

fflfi;ttvcci^;w»isn§o , p 

MOS P6«t7l, NMOS N02, N03te;* 
>-r^>C0T, Attl^SSf 7«" L" PM 
.70 OS P 6tf^£\ l Z*7Lf3iZ><D-e* NMOSN0 1O 
' L*H»«ffi&/h3<-r*£*V PMOS P10lf 

<ai», pmos P 2te*:7l*flgT&9, iftf^tr«H« 

[0 0 7 4] ^^-^HlfEN^ L" 1/ 

^K:t5o ^<D*S*, <>A*-* 8 £ 2 A2JNAND 
9©ffi^S8TfiVc c 1 l^l/fc&a. 
40 [0 0 7 5] -eLT, Affi^3S^7 L" WOltfA 
PMOS P 6CDy- hiBffiVc c 1 
PMOS P6^ii:t7btt^o 
NMOS N0 2©y-hSfaGNDl/^H: 
^otl^^, NMOSN0 2«t7LTl^ o Vtz 

[0 0 7 6 ] — Affi^SgT 7 H" l/^;i/^A* 
ZtlZmS. ^OKWVc c 1 + | V t p I Srjgx. 
-ecDL^;Urt**>£&£PMOS P2^^H 

pmos Pi©y-h«?i:fiW. vtp 

50 tePMOS P 2<0L*HB«EET*3. P 



74520004 9c'fri£Wi1Z& 



19 

* MOS PlttS4i:*7LT^4. cfcoT, Atti^ag 
f 7^6PMOS P 6, P 1 £:frLT, fii&Vc c 1 

. ^u-^/u/>«ifsn^o *<orl pmos pi 
coy- hm&a*. -f >A-*8<otHrt«ffivc cuo 

B5<ft£^ NMOS N0 1l:«toT»«SnT^ 
CDTfS3!gft^o NMOS NO 2(£>y- halite 

GNDI/W*0, NMOS N0 2tt*7LW 

-So PMOS PI, P2, P6^SST$)^N 

tfXJU&fliKVc c 2 £««LT^*tf>"T, Affi^EST 

7icmaivc c 2 tramffi^ft^A^uTt) kk> 

[0 0 7 7] Cl±lcJ:5«c*»3**«|lcJ:oTt>, ^ 
D*Al8&»ftrr*;:i:&<. (V c 

c 1) cfcOBf^SiKS/E (Vc c 2) l^;UT{I^£A 
m^t'^x/NWXchO^TAm^^:fi : ^^i:^"e#^C 

mo si?'(7<D\mt)rty y r {s\&&mt&-rz> c 

[0 0 7 9] *«4£ffiftltt. A-f h*>5*X* 

0 S 9< ^©*«W*»*H«BE«©AU*Ay 7 r KM 
-r^>t)^T$)^o *JB4*J(«k:«*AHl*/ty 
^TlalKtcti. BM5»l~3*M05<S:»£:O* Stfimffi 
i: LTV c c 1 <A^&*S3n&<> 

[0 0 8 0] *JB4*««»c«aAUJ*Ay7rEI» 
fc, 5feJc^bfcSBl**S«Jc«*AUi*Ay7rlHl» 

[0 0 8 1 ] *JB4*«li«^«*AU*A!y7 
TlHlSScDAttl^^> hD-;i/lHlK 1 1 <httl^lHlgSl 3 CD 

[0 0 8 2] S^tSi^f:, *«4j«M!|-Ctt. Affi 
*3>hD-;uiHl8Sl ltt. ^i(D«MVc c it^Kj 

^n^>2A^NAND3 <h 2 A*;NOR 4 <h-T >A-* 
5^^»fiE$nSo ffi^te]gSl3^, fg 1 (DSM 

Vc c 1 tAm*« : P7 0lB»Z# AStlfcNPNW* 
-^K^>> ? A^ (£JIT, mz TNPNj £IBT) Ql 
— l^iiVc c 1 tCft!l*S£i«riENPN Q 

1 co^-A^^y- hS8^£WEAttJ*3>ho-;i, 

©SSI l©2A^NAND3^ffifClfiN^ 
£fll <£>«iKV c c 1 «nfn»SL^70PMO 

s P7t, -g^NPN q i ©'s-Aarf icfflias* 

&ifc@&agm;:y- hSB^*ttlEAa*3> ha-;na 
ftl 1 0) 2 A*N AND 3 OttWjJBf l:*nf n»8L 
^6(ONMOS N0 6ch, -SBSa^ffifll^ «cy 
- h«8^*«HEAttl*3>hD-;na»l 1(7)2 A^JN 
OREtt4©m*»FK*l*L£*2 ONMOS NO 
2<h, -»tWEAm** : F7k:ffllSH«:WIEfB2©NM 
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os n o 2 icy- has? £?fi i (Dmm. v c c 1 c-en 

^nS^tfci3WNMOS NO 3 t*5i«sn 
[0 0 8 3 ] ETF, *^4HSS0iJ{C^^Aai*lHlSS^ffii 

[0084] £-r, Am*/\*^^r[Hi8s^m*A*^^T 
[0085] AtB^«^7fc" h" i/^;n£ma-r*« 

x-*ft^D£^*-7;i/{I^EN£" H" U^)V 
10 \zT Zo -t<&16*, Affi*a> ho-;n§n»i i KJco 
T» 2A*NAND 3 <h 2 A#NO R 4 Otti^ag^G 
NDU^;H:ft5. LfcrtH*, PMOS P7£NMO 
S NO 6, NO 2<Dy- HSg^lCttGNDU^;i/#l? 
SO^n^^T, PMOS P2«t>U, NMOS N 
06Ht7b, NPNQ18*>n. NMOS 

[0 0 8 6] -7?, Affl*7#S^7lC" L" 

20 ;Mt**EN&" H" \sDV\Z~?Z>» ^(DfeWz, Affi*>:3 
>hD-;HHjg§l ItCckoT, 2A^NAND3 <h 2 A 
^7NOR 4(OHlA* ; f*<Vc c 1 l"<MZteZ>o Lfrtf 
PMOS P7i:NMOS N06, N 0 2 <£>y- 

hs^tc^vc c i issowmmztizw. pmos 

P7ttt7l, NMOS N0 6«t>l, NPN 
Ql^tSo £/i> NMOS N0 2li^>t^ e 
Atfi^SSf 7«" L " 
[0 0 8 7] Xmtlrty7 7tB\&tfAt}rtv7T 

£l vxW]^^m^\z-D^xmnt^>o 

30 [0 0 8 8 ] -f ENS:" L" 

U^;H£-r*<, ^coJjS*. Affi^3> hD-Jl/[HlgSl 1 
lCJ:oT, 2A^NAND30tti*affiVccl^ 
2A*NOR4(Dtii^lg : FfiGNDl/^W: 

[0 0 8 9] ^LT, Xthtj^7\Z" L" l"<;l^A 
^J^n^«^> 2A*NAND3©«tl:<toT, PM 
OS P7tNMOS N0 6®y-HBfttVcc 1 
U-^HC&O, NPN Q 1 teTt^tC^^T'So 
NMOS NO 2<OY- hSf^GNDI/^HC^ot 
40 ^5<D-C, NMOS N0 2«t7lt^5o Isfctf 
ttS*lHlBl 3(D0itl\t/\<^ >tf-^>AJKS8i:?S: 

[0 0 9 0] Affi^fflT7lC" H" l/'"U»0tAft 

PN Qll^4l:t7LTt^, NMOS N 

0 2Oy-hMttGNDWC»0, NMOS N 

0 2«t7iti^o Lfc/>^i, aa^inissi 3om^« 

/W<>tf-^>Att5S£&£o 
[0 0 9 1 ] JW±(Dcfc^lc, *i4^IMi: { knH N 
50 PNyH#-7h7>yX^^fflV^C«i:l:J:0, 'J- 
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(Vc c 1) ±OS5^miS®ffi (Vc c 2) U^Tft 
t§yH^-7 CMOS^p(DAtlj^A*7 7 

^ziu^^tc, p^x;i/^^<-x(c, Ni£ffi:/I«g*££:x 

[0 0 9 2] ETF. AUl*A*y 7 7lsIK<DSB5a)*Jfi«l 
[0 0 9 3] #SB5*S50iJt>, ;W#-?h?>^? 

[0 0 9 4] £T, *SB5*ttWC«*Affi*M-y7r 
Bftt, Affi*:3>M3-;H5|ft l l tttirtlHll&i 3(2^ 

[0 0 9 5] me\z, #ns9&Mtzlk&\th1irtyy 
THSS^Att4*a> hD-JWfflKl 1 ^m^lHlKl 3 cd 

[0 0 9 6 ] @^-r^J:atC, *»5*J6«Ttt. AtE 

■T*»l <B«SSVc c l^K»$ft*-f >A-^ 8<B* 

T«tj5££n&« assures 1 3«, missive 

c 1 t AB*»T 7 <0lBl:#XS tXfcN P N Q 1 4:, 
-»**10«IVc c 1 CiM*JB9©PMOSP9 

8CDPMOS P 8 -3g£?fflf23£8CDPMOS P 

8cDftu«tc«i«^sftfeNPN Qi^-xs?cy- 
hai^^^-^w^DfcxsN^x^** i cnmmv c 
c i c^n?nsaL^9(DPMos P9<t. —a 

^^i«J«{4«^Jcy- hJB^S'f *-:7;HI-*ENI;:» 
Sb^l2(DNMOS N02t, -$fl}£iftiEAffi:*J*i8 

^ 7 izmffi&mzm 2 ©NMO S N 0 2 \zv - vwf- 
sitEf - * wd « n*n*« L&* 3 ONMO s 

N03t, -$g£ltflfENPN Q 1 (D^ — AjffiT-tCftfi^S 
fcSJftS&ffi^lcy- h*7*ttB7 f -4'flWDl;:«-*i 
-Pnatt L/fc* 7 CDNMOS N07t, -*g£l?iii2N 
PN Q 1 <D^-X»^U:(ft»***«ffl»^fc:y- h 

msoNMos no 8 ta> s«i*sn*. 

[0 0 9 8] Am^A^^7lHl8S^m^/\*^7 7 
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[0099] sr. AtB^as^ 71C" H" u^swa 

P8, P9£NMOS N07, N0 8Oy-hSf 

jcttGNDU^;i/*<9ijnsn*©T, pmos p 8 £ 

PMOS P9Ht>l, NMOS N07, N 0 8 \Z 
*y-TZ>o Istzm^ NPN Ql«t>t5, 
NMOS N0 2B*>T5tfNMOS N0 3IW7 
-T^o ^O^^Affi^«^7«" H" U^JHCfc*. 
/0 [0 10 0] Am*« : F7tC M L" l/^SBl* 

*WENS" H" U^UzT*. *<0l8*. NMOS 

NO 2 tNO 3<£>y- HlftttVc c 1 
m^nZCDT*. NMOS N0 2tN0 3Ht>n, 

PMOS P8ttt>tS^ PMOS P9H 
t7U NMOS N0 7tt*>t5, NP 
N QU«7n. C©»*Am*J*P7tt" L" U 

[0 10 1]*:, AtB*Ay7Tia»*«A*Ay7r 

[0 10 2] -f ^-^WEN*" L" 

l/^;UtC-T^)o PMOSP8<hNMOS N 

OSOy-hSfttVcclKJUlSO, NMOS 
NO 2<Dtf- h)8f«GNDl/^H:^^o 
[0 10 3] AB**?7l:" L" 

NPN QlO^-Xt&ttGNDWC** 
COT, NPN Ql^l:t7LT^5, NM 
OS NO 2<D¥- hfflfttGNDl/^UCftoT^i© 
NMOS N0 2tt*7LTl^. Lfc*H>. 

j0 ©gsi 3 6om*ttA-f -f >¥-y>7,vtmtf3i2> 0 

[0 10 4] -7?, AIB*«T7K" H" 1"<;Uj&*A* 
2n£*^fc, NPN Ql^fl:t7UTl^o £ 
fc, NMOS N0 2(^y-hIfifiGNDI/^ra 
0, NMOS N0 2tt*7l/TV^. Lfc;ftH>, tU^7 

[0 10 5] J^JiCDi^tC, **5ftJfi«t::J:oT*>, 

mzm4mmmtmm\z. npn/w#-? h9>s>* 

**ffli>*c4:K:«fcO. e#omilimf£ (Vc c l) «t 
DJRt>ttmE (Vcc2) U^;UT«*»*AtHa"r* 
40 T/WXt'f>j'7i-Xt6:i«<«S;H*-7 
CMOS »^OAlB*Ay 7 7 ®BS»S C t^T 

[0 10 6] J^T, AttAAy7rBK0ff 6 0«JK«f| 

[0 10 7] #!g6*i6#Jfc, h7>vX^ 
50 d:MOS h7>yA^$^-M±C^L^CM 
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m yyrmK\z\t. tllfftlTVc cltVcc2^ 
[0 10 8] 5T, *»6*««K«*Atti*/ty77 

[0 1 0 9] 13 7 \Z. *»6*««i:**AIB*Ay7 

[oiio] b^k-ts^ic *»6*jswt?tt. Am 

a^vc c i TB»sn*< >^-* 8 ©**6i*sn 
3* m^sss nit mi (Dmmv cci t abb 

#*S^ 7 ORSJtCjf AStt&NPN Ql<h, 
CD«aSVc c 1 tcaSN^x;U«r^2(0@agVc c 2 1C 
»8KUfcSS8<&PMOS P8i, -**ftMESB8<BP 
MOS P 8(OffiffllCffiia8S:ffllENPN Q1<Z)^-X 

otivc c 2 c^n-en^i/^9<oPMos p 

* EN»CflS8iLfc!B2<BNMOS N02i, — ffi^rtO 
EAtBftBT 7lCto*£li9ffi£2(Z>NMOS NO 2 *C 

y- ham^ft^-^w^D^n-tnastbfcJBSiDN 

MOS NO 3 i:, — ^$iM8(DPMOS P 8 <D 

y- h^Ttcftuffl^wiH-f somjiffi^z?- 
h«T^m i oiiv c c i K^n^nattbfc* 1 <z> 

NMOS NOlt, -*S)£fltffE?g8 0PMOS P8 

©y- has^jcflsss*s»i5Atts*«s^ 7 tcy- * 

JBi©««Vc c itcS1£N^x;u£fS2 0Q^a£Vc c 
2»c*n-€ r n»«L/fcJB2©PMOS P2(h, -B* 
WIE-f >A-^OlH**^k:«**l(HBPMOS P 8 

<ay- bm?\zy- hSB^ftwiBAai**^ 7 tcg«N 
■>x^*»2 0>«aBVc c 2*c^n*n«ttLfcfB3<& 

PMOS P3t> -JBt*a«tt* J FKl* f - 

-f *-^;Ufi#ENJC«JSbfc» 1 O0NMOS N 1 

Oil, — 3g£lWfBNPN Q 1 <D^- Xiffi^lZ fft 

1 OCDNMOS N 1 0 (Di&mz¥- h^g^Sx- 
^DiC^n€nj»(SL/fcS90NMOS NO 9 

NPN Ql«>^-XBT4:X5v*B^HK:#A 

fcgl KDNMOS Nllt, NPN QKD^-X 

af«tx$ y^Ji^iBicifAaiiy- na^e-r 

ENlc&;RN^x;i/£m2 <a«iHV c c 2 ic-tn 

fnsaifcSi ocdpmos p 1 o £*>e>*u«sn 

[0 111] BIT. ** 6 tBrtlilBl 3<D 

mmz~D^Tmw?z>o 
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[0 112] *r. AHi*Ay7rl3B*«m*Ay7 7 

[0 113] XlBAfflf 7 1:" H" U^;l/«rffi*"r«5* 

ENS:" H" *©HS*. -f >A*-^80 

P8, P9<hNMOS N09. Nl l^y-hSSfC 
ttGNDU^^HJaDSnSflDT, PMOS P8 ( P 
914*>U NMOS NO 9, N 1 1 B*7t 5o P 
io mos p i ooy- hffl^tCteVc c 1 U^;U^B3JD 

snsotPMos piout7n. :^snp 

N Ql^t>f5o NMOS N03(Dy-h 

»^ JCttGNDU^;i/^aJjpanS©T, NMOS n 
0 3[it7-Cfe^ Lfc^Vi, Affi^SS^7^ M H M 1/ 
"UUlCtta. CCDIS. PMOS P2, P 3 te^ttfig 

[0 114] AHMlBT 7fc" L" U^Ufctti* 

-f£4§-&> 5 f -^«^D* ,t h" t^;ncu -f 

iHI^EN^" H" i/^n:T^>o -f Wt- 

20 ^8om*SB"F^GNDU"<;HC33:S. PM 
OS P9, NMOS N09, N 1 0 (£>y- h Sg^lC 
liVccll/^WHO^Wo £0)16*, PMOSP 
9^^-^L, NMOS NO 9, N 1 0 14* >"T £CQ 
NPN Q1^7t5. Sfc, NMOS NO 

2, no 3©y- hffl^fjcttvc c i i/^;i/^^iso$n 

SCOT, NMOS NO 2, N0 3H*>TS. Lfcrt* 
AtU*«^7«" L" l/^JU:?5:§. £(Df&, PM 
OS P2.P3, P10, NMOS Nllti^"^^ 

src&o, »fPk:*isB«Tft*. 

30 [0 115] XB*A7 ^rlslK^A^Ay 

[0 116] £<D»£tt. -f *-T/;MB#EN*" L" 

c c l u^jk:^^o 

[0 117] AffirtaH^Kl" L" U^UtfArtSft* 
PMOS P 3CT)«f|£[C<£oT, PMOS P8 
oy-hafttVccll/^ftO, PMOS P8 
\*5Z±\Z*yl,T\,*2>o &ft* NPN 
l$y^Bl:#Al/tl/^NMOS Nl l<hPMOS 
40 P10^t>U, ^-X, x^ y ^H^M*§2n3(7) 
NPN Qlt4*:7-r*o NMOS NO 

2. N 1 0©y - hJB^ttGNDl/^UCftoT^S© 
T, NMOS NO 2, Nl 0IW7LT^S, Lfcrt* 
tri, ffi#®Bl 30>ffi*tt/W^>h:-^>Att»<fcfc 

[0 118] AtB^^7{C M H" U^)Vf)^Xil 

2tlZ>m&* fOl/^MVc c 1 + I V t p I 

^l/^JW>i:a^PMOS P2^lt 

pmos p 8<dY- bffi¥iz&t>z. Vtp 

5(? J4PMOS P 2(DL^V^fflmEETfe^)o Lfz^K P 
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/i^PMOS P10, NMOS Nil, PMOS 
. P9, P8^lt, SffilVc c 1 ^CD'J 
»r$n^)o ^OBS, PMOS P 8£>y- -f 
>A-^ 8(Offi^€{4Vc c 1 cfc9iS<&3#. NMO 
S NO 1 iZ&^TftmZnT^ZWfflMft^o £ 
fc, NMOS NO 2, N 1 Ocoy- hmfi^GNDU 

NMOS NO 2, N10ttt7LT^ 
£ e NPN QUW7ltl^o UfcrtH^ ffi 

^[HlgSl 3<Dffi^A^ >£-^>Xtfc&<h&£o £ 
fz. PMOS P8, P2, P3, P9, P10CDS1S 
-r^^N^Xi^f SV c c 2 CSRLTI/^COT, A 
milt®? 7\zmWV c c 2 <h^{4<D^f^A2jLT*> 

[0119] &>±<d£v\z. ^6^mm\z^n\t. m 
12^4, snmmtmmiz, NPN/H#-7h7>y 

X^^fflV^Cchlc^O, i#co@ai®jE (Vc c 1) 
cfcOH^m^SJ£ (Vcc2) U^^Tfa^^Affi^T 
£ x AW X <h (7) F*1 Tfl^tf) A ffi Jl &ff O C £ #T * * A* 
< # - ^ CMOS AtH*/* 777 £ 

/7^^, p-i7x;u^r^-xtc, Ni£fR«®«£x^y^ 

[0 12 0] S&KI, **6*IS«»C<fc*ltf, m 

*iaBi 3<&ffi#*A-f-r >¥-y>xvtmiz-rz>m. 

NPN Q10^-X> X5y^HlCi2/H7X^»b 

[0121] AtHrtAy 7rBBl 0 0^70 

[0 12 2] *»7H»«^«SAta*A*^7T[HlBSl 
0 0 4>tUftlB*l 3£tt. SMEVcc2«^n 
S. IWB»l-63«ll«ltttJlttD" H" U^;!/ 

<!:LTiIIVcc2^HlWI). 

[0 12 3] **7*Jfi«fC«*Aa*A*y7 7[5l8S 
fc, Jt(C^Lfcmi^«fi«»itC«^Affl*A^y77tHlBS 
<h, Att5*J3> hD-;H5JK 1 1 tttiil&fel 3<D&tf 

[01.241B8IC. **7*M«K«*AtH*/*v7 

r[eiss^Am^n> hp-;n«issi 1 <tai*i§i»i 30 

[0 12 5] S^T^^^tC, #*7*J(«t?tt, AUi 
^n>hD-;HeiKi lit, «i<d««vc c 1TM 
£n*2A*JNAND3 t 2 AANOR4 t^f >A # -* 
5 tX*»T*2 AANAND 3 ©HJ*ffi^ fcttlSLfc 

ai<o«aavc c i-cmsh2nz>'( >n-9 2 0 t^e 
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2 i:AtB^«T7(Drp1JCff AStlNfflWBE^x^S* 
20ttagVc c 2(C«^UfcPMOS P2 0<h, -ffl 
ftAa*«B : P7»c«l«l**»«tt* : PK:y- hJS^SriKr 
IBAaJ*3>hD-;HHllSl 1 (7)2 A*NOR4CDffi^J 
«B^»C*IKLfcNMOS N2 0<h, -*g£SSS 2 <Z>Sffi 
Vc c 2 tCftfi^^r Sate PMOS P 2 0<£>y~ YffiTlZ 
SJgL&fiStR 1 fc. -ffi^^ffiPMOS P2 0CDy 

>A*-*2 0(Offl**K»KLfeNMOS N 2 1 <h 

[0126] CCT, PMOS P20£NMOS N 
2 0, N 2 1 tt» 2 COSi^ V c c 2 (OT"ettffl pjfil&i 
^tC> 3&3SB2 0 OrtTffl^TliSMOS b9>z?7>9 

[0 12 7] B4>. 90 1t9 0 2iWy-hifti** 

M [0 12 8] KTF, *m7^3!f60iJtC«^m*(HlgSl 3 <£> 
[0 12 9] 0 OtftUft/t 

[0130] Atu^iS^7 tc" h" u^;u&m*-r*» 
£\ 7*-*«#D£-f *-:/;MI#en*" H" 
\z?Z> 0 AtHrt=i>M3-;W§iHu llCcfco 

T, 2AANAND3t2A*NOR40Ul*«WG 
ND1/^JW:&^), Lfc**^ NMOS N2 1(Oy- 
KSmcteVc c 1 U^^BIfiO^n, NMOS N2 
30 lte*>U PMOS P 2 0(7)^- Hiffi^OSffi^T 
rt*9> PMOS P2 0«t>t5o NMOS 
N 2 0 ®y- Mf CBGND 1/ WWJDSn, NM 
OS N2 0«t7t§ 9 AttiMf 7«" 

H" l"OV\ZfcZ>o 
[0 13 1] &\Z. \mi3#¥7\Z n L" WOlZ&Jl 

;Ufg^EN^ M h" u^;nc-r*. ^-^^^^ Atti*^ 
>hP-JHU8Sl 1 iCcfcoT> 2 A^NAND 3 <h 2 A 
^]NOR4(DMWc c 1 l/^U;^§. Isfttf 
40 NMOS N2 KOy-hifCttGNDI/^W 

aijD^n, NMOS N2 1«t7l, PMOS P2 

0©y- hiSf (?)iWVc c 2 i^^;n:^0, pmo 

S P2 0^il:t7T5. ^fc. NMOSN2 0 <D 

y- h wi:(iv c c 1 i/^wijn^n, nmos 

N2 0W>n, ^cOJg*. AtB*«g^7«" L" U 
^;K:^:5o ^OIS, PMOS P2 0<^y-h^CD 
ifi=&Vc c 2 l"<)l\Z-?Z>C£\Z£Q. PMOS P 
2 0 £^£tC*:7tCLT^S<DT, ^20mMVc c 2 
^6PMOS P 2 0«^LTAtlJ*» : P7^8inaU 
5^ -i/ttSKtttt^. 
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" [0 13 2] &\Z. 0 O^A^A 

. [0 13 3] CCD«£\ -f *-y;Kt^EN*" L" U 
^JHCT*. XIHW>hD-*Hlll IK 

iot, 2A*NAND3©Mf«Vccll/^ 
Kftfl, 2 AftNOR40ffi*^teGNDU^;i4C& 
-5. Ufc*<V>. NMOS N 2 1 <Df- hlgfUGND 
m{4i^0, NMOS N2 1«t7l, P MO S P 2 
0 0^- hafWtffi^Vc c 2 l/^H:ftO» PMO 
S P2 0^i:t7TS, S/t, NMOS N2 0 
(Dy-hffl^ttGNDlfiTftSOt, NMOS N2 

j^A^^nt^" l" u^;u^A^$nTt>m^iHiss 

[0 13 4] EA-t^ct^tC, *JB7*M«fc:<kfttf. 0 

*£«A-T&;r ttCckO. iJr<2^iHSJ£ (vc c 1) 

cfcDiS^SililSEE (Vcc2) l/^;l/-cm^^Attl^T 
S^A-f Xt<DPp1"Cm^<DAW*«rff 3ud:^5C 
MO S AfcB^A y 7 7 @9&£Ji«-r£ d 
[0 13 5] J£TF. Am*/N*^^r[Blg§com8c0^iSCT 

[0 13 6] **8**fi«K«SAttJ*A^7TlsIISl 

o o com^iHiss 1 3 kh. sj^seev cci^ mass 

ffVc c 2*«»Sn*. £*t, WE»7*««tl»I* 
tc" H" U^i:lTlEVc c 2 ^rtb^-r^o 
[0 13 7] ST*»8**«lC«*AlB*A«y7rlil 

<h, AtB^3> HD-;HhI»1 1 1 3 0^ 

[0138] *i8^«P]IC«5AHl*A'7 
^T(HlKcDAtB^n> hP-;HnIi»l l h&tim&l 3 

[0139] B«-r*.fc'5fc:. *»8*««rtt. Am 
^73 > kd-juhik i in. mic^miigvc c lTia 

2 A27NAND 3 £ 2 A^NOR 4 <h-f >K-9 
5 d:AM^2A^NAND 3 ©a^JH^fcattbfc 
miomSIVc c lTB»SnSOA-?2 0£^6 

«^$n^> 0 m*mg§i3«, »2<d«bvcc 

2 £Affi*>ffi^7 ©RBfclffASftNffl^SfctfX^&S 
2(7)maiVc c 2lC»IRLfcPMOS P 2 0 <h, — ffl 

EAa*3>hD-;HHlttl l(D2A*NOR40ttl^ 
ffifCMlfcNMOS N2 0<h, -#8£flfti2PMO 

s p 2 o<dy- bffi^zmmzmi&m&ffiTiz&tiiL 

fcNMOS N2 1t. -«*»2©SBVcc2i:i 
aSSrftrffBPMOS P 2 0 0^- hSS^KgfcN »>x;U 
£Sg2<amiSgVc c 2tCjg*&L*:PMOS P 2 1 t, 
>A-* 2 0<Offla»^K:(B«*aMBPMOS 
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P 2 1 tNMO S N2 lCDy- h^Tlcy- 
fgl ©mSVc c 1 Kg^LfcNMOS N22t, - 
$g£S52<DSaiVc c 2lCft!l^$:i9fBPMOSP 2 1 £ 
NMOS N2 1(DY- b1&T\Z?- HlftWEPM 

os p 2 o(oy- han^^sKN^xjusiBz 6D«« 

Vc c 2lC«IBLfcPMOS P 2 2 t^SiScStl 
5„ CCT, PMOS P20, P2L P 2 2 tNM 
OS N 2 0 , N 2 1 »9S 2 CE>mi® V c c 2 ^TT'tffl 

[0 14 0] KT. *m8^M«»JlC^^m^llISS^»l^ 
[0 14 1] AtB*A*y ^rESStffflrtAy^r 

[o i 4 2] Atts^Si^ 7Jc" h m u^;u£:ffi;fj-f 

KIT*. ^<Z)*£5I* Affl*3>ha-MilBi l^o 
T, 2A*NAND3(h2A^NOR40)ttlM?^G 
NDl"*;H£fc*. LJfc*H>* PMOS P 2 1 tNM 
W OS N 2 1 >A f -^0AM^CH * 

-f, Vcc l-Vtn^^l/^l/^91JP$n, NMOS 
N2 1^*<^>L, PMOS P20, P22©y 
- (D«{4j&*T*<*. VtnteNMOS 

N 2 2<0b*^«tlJET**. f bT, PMOS P2 

1 tNMO S N 2 1 frbteZ-l >rt-9<D\Jj)ffi=FlZ 
PMOS P 2 2tc£oTVc c 2 l/^*7?^7y 
^^n^o *<Dl&m* PMOS P2 Ui^lC*7T 
§«i:*l:PMOS P2 0f^>n. NMOS 

n 2 o coy- haB^JCttGNDlx^;U^B3JnSn, N 
J0 MOS N2 0«t7no dCOJigm, AltlMf 7 

is" h " i"ov\zuz>o cvmmz&^x. pmos 

P 2 1 tNMO S N2 l^te^-r >A*-^(DA*ffi 
flj:Vc c 2l/^;i/C^§(DT, Vcc2tW^PM 
OS P2L NMOS N2 lft^LTttiSWffiiB^ 
^«En-5U-^«8lt«56*bttt». Sfc. PMOS P 

2 1 £NMOS N 2 1 j&*£fc£>f y^-^OlXJlffi^F 

«vcc 2i/^;nc^o, <>A-^2oom^fi 

• ffi«fc NMOS N 2 2 iC^oT^SS^n 

40 [0 14 3] AttWrfH^fc" L" U^fttH* 

ji/fl^ENSr" h" i^mf*. *<o*6*, Affi^n 

>hD-;HeIKl 1 tC^oT, 2 A^NAND 3 <h 2 A 
^NOR4(DffiMWVc c 1 U^;UCfc*o Lfctf* 
^, PMOS P2UNMOS N2 1*6tt*^> 
A-^tDA^M^lCtt, GNDU^;i/^BljSD*n, PM 

os p 2 o^y- hsg^co^&aw c c 2 

^<D^^, PMOS P2 0^l:t7t^. £ 
fc, NMOS N2 0Oy-hfflfl:«VcclU^ 
5^7 ^91j(J0$n, NMOS N2 0^>t^o C<D*£S, 
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'AtB^Jfif 7ir L" U^;H£tt*. CCDVk. PMOS 
p 2 o coy- hi&T<Dm&&V c c 2 1"<MZ U P 

cc2*&PMOS P20 ^LTAtB*W7A l i 

[0 14 41*1:, Affi^A^^rlHlK^A^A^y^T 

[0 1 4 53 Z<Dm&, -f*- LUMENS" L" U 

^;ncf*. ^co^m, Affi*3>hn-;ng»i lie 

j;oT, 2A*NAND3 0ffi*afBVc c 1 
ICfctK 2 A*NO R 4 ©tKAffifttGND l/^;WCft 
£o UfcaW^, PMOS P2 1<tNMOS N 2 1 
Sfc*^>A-*<0A*a8^K:te* GNDI/^MW 
Sfl, PMOS P2 0Oy-h«f©tfi^Vcc2 
^CD&JH, PMOS P 2 0 \*$n£\Z* 
y-TZo 3Lft. NMOS N2O0y-h«fttGND 
m&-C$>Z><DT\ NMOS N20!)t7tSo L£:7^ 

L" U^*<A*StlTfcm*lHHSl 3<DW*ttA-f -f 

[0 14 6] «±(^cfc^l:, *»8*J6«fc<fcntf, y 
- HftRBOitiMOS h7>^^**Al/T, a 

$t<£>mmmi£ (vc c i) ctoK^samflE (vc c 
2) u^rm^^AW^rs^A-fx^ora-efs^^ 

[0 14 7] £Jl>T\ AHJ*Ay7rIaIBl 0 0^9<D 

[0 14 8] *IB9*lli«l*c«*Affl»Ay7TlHl»l 
0 OOffi^JlHlgSl 3 Kite, ^^mJSVc c 1 £Vc c 2 

a<#ttsn*. ^iB^7*ffi^jch^fii(c" h" u 

[0 14 9] $T*»9*lt«^*aAttI*Ay77ia 
Kfe* 5fe^^b^l*Jfifi»J{C«^AtH*A-y7rleIgS 

[0 1 5 0 3 01 1 \Z. #* 9 Am*/** 
7rimBSOAai*3>hD-;HHlKl 1 <hm^lHlKl 3 

[oi5i] mTjk-tzjioiz. *$z8nmM-?\z. Am 
^□>ha -;nmi» i nt $i omaiv cci t^k 

Stl* 2 AANAND 3 £ 2 A*JNOR4 <h-f >K-9 
5^«b»J«£nSo B*B»13I1 H£2<E>a2I 

V c c 2 t Affi^SS^ 7 CDfgHCjf A£*lNS0DS«^X 
;U€r^2com^Vc c 2K«ttLfcPMOS P 2 0 

-«&Aaj*«8^7^ftS«3S:SEfl!l®ffi«B^^y- h 
ffl^SfflftBAUUAnvhn-^HgSl l©2A*NOR 
4(DM^:^L^NMOS N20i, -$8£fitJ 
SBAtB*n>hD-;HHlgSl 1 2 A#N AND 3 <Dth 

^si^icftitttttEPMos p 2 o<z>y- nas^icy 
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- h*g^£f§l omzISVc c 1 K8«L,&NMOS N 
22t, -ffl£»2<0««Vc c 2lCte«*fflKPMO 

s p 2 o coy- hfifcy- hJBTsiwEAa**^ 

7 Ka^Ntfx;P*»2 <0«SV c c-2 K««LfcPM 
OS P2 2t^bi^n^)o PMOS P 

20, P22£NMOS N2 0«S2OlSVcc2 
©TT?«6ffl?r«ftJ:5K:y- h®fcJgi<£>JP£ £JS< Ufc 
MOS h^>v>A*T&£« 
[0 15 2] *fB9**«^«atH*[sIISl 3© 

[0153] Aia*Ay77ia»i o own*/* 

[0154] Am^Jiffif 7 tc" H" l"<)l$:ttijl-fZ>m 

T-?mm> £-f*-:/;Ma#ENS:" h" 

(ClTSo ^<Ofc§*> AttS*3>hD-;HHlS&l lie £-3 
T, 2 AANAND 3 i 2 AANOR 40IBAJIH 1 tfG 
NDl"<;i4C&£o Ufc^, PMOS P2 0£NM 
OS N 2 O^y- hM^^ttGNDU^^BJttlS 
tU PMOS P2 0«t>U NMOS N 2 0 tt* 
» :7t*o COSS^, Affl*«H J P7tt" H" u^;ncft 

So 

[0155] aui*^ 7K" l" i^usm* 

>hD-;KeIBSl 1 lliot, 2 A^NAND 3 <h 2 A 
*NOR4(DffiMWVc c 1 l/^U:^i)o Lifcri* 
PMOS P 2 OCOy- hJB^FJCtt. *-T, Vcc 

NMOS N2 2(Dl/t^ifl£T^6 e NMOS N 
30 2 0tt*>n©T» AWf7tPMOSP2 2(D 
y- <Dm&&T&2>. ^LT, PMOS P2 0 

coy- hWiPMOS P2 2iaotVcc2l/^ 
MT^7 7^n§, PMOS P2 0 

\Zft&Z*y-rZ>. CCD&Zk. AffiA«f7fr L" 1/ 
^JUCfc*. CODES, PMOS P2 0CDy-hiS^CD 
ie^Vcc2KJK:t. PMOS P 2 0 $:^C 
^-^UT^SCO-C, ^2©SiVcc2^e»PMOSP 
2 0£:frLTAffl*^7^n£U-*«ffite£Ufc 

40 [0 15 6] AttS^A^v^TlHlKl 0 0a*A*A 

777^ LTW}ft-?Z>m&lZ~Z>^T$iW?Z>o 
[0 15 7] >f*-MflfENfi" L" 

l/^JH:t§« ^-OJig^, AIBA3> hP-;HeI8Sl 1 
tCctoT, 2AANAND30IBA» : fUVcclK 
MZKK)* 2A*NOR4(Dffi«f«GNDU^H: 
ft|, 0 UfcAHi, PMOSP2 00)y-hSf{:«, * 
t\ V c c 1 - V t ntiZ>W<)Vtf?V1m2tlZ> 0 cc 
T, Vtn«NMOS N 2 2 CO ViffimEET*So 
^fc. NMOS N20Oy-mfttGNDf|tt-Cft 

5(7 SOT, NMOS N2 0(it7t^o 
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' [0 15 8] $T, Affi^Sf7^b" L" l^;U#A 
?j£n£«^ PMOS P2 2tCctoT, PMOS 

. p 2 ooy- hfflf five c 2 L/^;n:^77^n 

2><DT\ PMOS P2 0tt*7n. NMOS 
N2 0ttt7LTl^c tia^JlnlSS 1 3 OttS 

[0 15 9] Affi^ffi^7^e M H" HMA 

^^tll)^ tOI/WVc c2-| VtplCft 
£>£Tte> PMOS P2 0^y-hifttVcc2l/ 
^jl/lC^l/T^y^n^^T, PMOS P2 0ttt7 
UTti5o ftl^ix^tPMOS P2 0CDV-X(h 

««tt*n&H. NMOS N 2 Ote*? LT^ 

TsVtmtmmtfzZo vtpn pmos p 

2 2(DL#Vi{fimEET*^>o 

[o 1 6 o] &±<d£o\z. *«9*js«»c«i:ntf. y 

#0>«JB«JE (Vc c 1) «£9iS^aS^/£ (Vc c 

AffirtTscia*-?**. U cm 

O S ^-f :/cDAtB27Ay 7 r £ £ £o 

[0161] &>±(D&nmmT~\z. Artunsi o 
h" u^;vma#tB. " l" u^;i^m^«gg, /w-r> 

7 UlSSi L/Tffl V>£ J: 5 K LT cfc 
[0 16 2] 

s^omassjE^oiS^aiSttffiu^^Tffi^^A 

Ui*T*7 f /^Xt<0fBT«#*Attl*'r*^«i:O'T?# 
^Affi*A*^^TlU8S"X?*oT. :/D-fcXXg£if iOf 

[oi6 3] £t~. &m<Dmmmi£J:K>&^mMmj£i' 

^UTft^SrAtB^-r^^AW X <b<0|BlT«#* AUirt 
#^Atb^/N^y^7lHlgS^ti«-r^C(i:^T^^o 
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[0 1] *»^(c*jSfi«l^»^*»tf«SI[HlKS®<D«S 

[0 2] *3698a)!Bl**«Jc«*Aai*Ay7riaK 
<7)«j££^-r[Hl8S0T<&5o 
[03] *5B9B©JB2*JS«^«*AlB*/ , C!y7Tia» 

[04] *5B9i©*3*aS«(w«*Am*Ay7ria» 

o)«^^^-riHiK0T^^o 

[05] *3BW©*4*llS«*c«*AUi*Ay7Tigtt 
[06] *»Wom5*Sfiffil^»SAtB*7N*^7rlHlK 

co«fiK^^-riHjgs0T^^o 

[0 7] *55K©*6*Sfi«»c«SAttI*7^y7r[HllS 
O)1f}3£^^T[HlS§0T*^o 

[08] *&w<Dmi t &i&m\z%z>\\&iinyyTm& 

[0 9] *58W©fB7*lS«lc«*Aai*Ay7riatt 

w [010] *5&m<Dm8mmm\z&z>AtiiJjrty7 7iBi 
[011] *m$i<Dm9mnm\z& t z>7<mt)rty7 7!Bi 
[012] &*<D&mzte&\mtirty7 7\sf&<Dm0& 

PI. P2, P3, P4 PMOSh7>'/X^ 
P5, P20, P21 PMOSh7>vX^ 
N01, N02, N03, N04 NMOSh7>y 
30 79 

x N05, N20, N21. N22 NMOSh7>v 
79 

Dh D2 #-1*- K 
Ql NPNh7>y^^ 

i o A*im» 

11 AtB*?n> hn-;Knlgg 

1 2 fcSSHSSSfflSS^ 

1 3 m^sss 

1 0 0 AtUM7 7r0iS 
40 2 0 0 WIIsI»8E 

1 0 0 0, 2 0 0 0 ^»«:^i«lHl8S«e 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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BLURRED OR ILLEGIBLE TEXT OR DRAWING 



